The impact of microbial consortium comprising plant development advancing rhizobacteria (PGPR) like Rhizobium, Pseudomonas and Bacillus were tried independently and in blend of Arachis hypogaea. The mixes of previously mentioned PGPR strains essentially expanded photosynthetic color (chlorophyll an and b, add up to chlorophyll and carotenoid) and protein content in A. hypogaea, when contrasted with the un-inoculated control. The consequences of this study propose that PGPR connected in mix can possibly build the photosynthetic colors and protein substance of A. hypogaea which can be a potential tool in increasing the yield in this economically important crop in sustainable way.
Introduction
India is a nation which primarily depends on agriculture. Horticulture adds to a noteworthy share of national wage. Feasible farming is crucially critical in this day since it offers the possibility to meet the future rural need. Recently, sustainable agriculture is of great interest in almost all regions in India (Basha and Selvaraju, 2015) .
When compared to conventional fertilizers and composts, Plant Growth Promoting Rhizobacteria (PGPR) are known to enhance plant development from various perspectives They improve the soil and plants at the same time in more like an organic way with high sustainability (Singh, 2013) . PGPR has been in spotlight among the agriculturists for their advantages on harvest yield. A few researchers have taken after multidisciplinary ways to deal with improve the viability and assortment of components required in expanding the plant development and profitability (Rathore, 2014) .
In our previous study, we reported the effects of PGPR on pigments and antioxidant enzyme activities of Arachis in seedling stage (Mathivanan et al., 2014) .
The aim of this study were to assess the impact of PGPR on photosynthetic pigment and protein content in Arachis hypogaea L.
Pot culture experiment
Pot culture experiments were conducted in Botanical Garden, Department of Botany, Annamalai University, Annamalainagar, Tamil Nadu. 
Pot culture experiment details

Seed treatment
The treatment with PGPR was done as described previously (Mathivanan et al., 2014) . The seeds of groundnut were surface sterilized with 80 percent ethanol and 0.1 percent mercuric chloride and washed the seeds with sterile distilled water for 3 to 4 times. The seeds were mixed with carrier based plant growth promoting rhizobacteria, either as individual organisms or consortium of organisms separately having a cell load of 1χ10 9 CFU/ ml -1 and shade dried for 30 min. After shade drying, the seeds were sown.
Pigment analysis
The analysis of Chlorophyll a, b and total chlorophyll were done by the method of Arnon, (1949) and expressed in mg/g fresh weight.
Carotenoid content from the fresh leaves was done by following the method of Kirk and Allen (1965) and expressed in mg/g fresh weight.
Estimation of Protein
Protein was estimated by the method of Lowry et al. (1951) from the shoots and roots separately
Statistical analysis
Statistical significance was assessed at the P<0.05 level using one-way ANOVA and means were separated by Duncan's multiple range test (P<0.05) with the help of SPSS 16 software. Means and ± standard deviations were calculated from three replicates
Results
Photosynthetic pigment
The PGPR had profound effect on the pigment contents on all the sampling days (25, 50, 75 and 100 DAS). The results are shown in 
Protein
The results on the effect of plant growth promoting rhizobacteria on protein content in root and leaf portion of groundnut at 25, 50, 75 and 100 DAS are shown in Table. 
Discussion
Chlorophyll
Chlorophyll is a vital segment of plant colors and assumes a crucial part during photosynthesis. Without adequate amount of this pigment, plant cannot perform photosynthesis. It has been demonstrated that chlorophyll assume a vital part in the ATP generation and assurance of fundamental plant constituents (Kochot et al., 1998) . Chlorophyll analysis is one of the important biochemical parameters. It is used as an index of plant protection capacity. Chlorophyll 'a', 'b', and total chlorophyll content are indication of photosynthetic and metabolic activity (Wright and Jones, 2006; Hartmann et al., 2009) .
We noted an alteration in the pigment contents in groundnut seedlings upon treatment with PGPR on all stages of its growth (25, 50, 75 and 100 DAS). The highest chlorophyll content was recorded in consortium treatment (Rhizobium + Pseudomonas + Bacillus). The highest chlorophyll content was recorded in 75 day old plants when compared with all other sampling days. Kang et al., (2014) reported increased chlorophyll contents in the PGPR-treated plants under salinity and drought stress in Cucumis sativus. The PGPR (Azospirillum, Azotobacter and Pseudomonas) application increased Chlorophyll 'a', Chlorophyll 'b' and total chlorophyll (Al-Erwy et al., 2016) . PGPR inoculations significantly increased the chlorophyll content of strawberry plants (Karlidag et al., 2013) . Lenin and Jayanthi (2012) reported that the consortium treatment of Azospirillum, Azotobacter, Pseudomonas and Bacillus enhanced the chlorophyll content of Catharanthus roseus. The combined application of Pseudomonas sp., Bacillus lentus and Azospirillum brasilense enhanced the chlorophyll content of Ociumum basilicum (Heidari et al., 2011) . The growth attributes namely, chlorophyll content, and the total biomass were increased due to PGPR inoculation (Karami Chame et al., 2016) . The increased chlorophyll content in plant leaves as a result of bacterial isolate co-inoculation could be due to the increased accumulation of plant nutrition and photosynthesis (Bashan et al., 1990) .
Carotenoid
Carotenoid is an accessory pigment in photosynthetic assimilation of plants. The highest carotenoid content was registered in the crop grown in consortium treatment of plant growth promoting rhizobacteria. The highest carotenoid content was recorded in 75 day old plants when compared with all other sampling days. The lowest content was recorded in the crop grown without PGPR.
In lettuce the PGPR (Azospirillum brasilense + Pantoea dispersa) treatment had a positive effect on plant growth and the contents of carotenids (Hernandez et al., 2014) . Similarly, PGPR and P2O5 alone and in combination with each other on soybean (Glycine max L.) showed a significant increase in the carotenoid content (Dwivedi and Ram Gopal, 2013) . The application of different strains of PGPR treatments showed that the highest value for carotenoid was observed during co-inoculation with Azospirillum +Pseudomonas in normal and stress conditions (Ahmadi et al., 2013) . The combined treatment of Rhizobium leguminosarum +Bacillus megaterium + Bacillus mucilaginous enhanced the carotenoid content when compared to all other treatment of black gram (Rajasekaran, 2009 ).
Biochemical constituents Protein
Protein is one of the reserve food material utilized by plants for the growth of the seedling. An increase in protein content was recorded in the crop grown in control, single, dual and combined treatment PGPR. Among all treatments, the highest protein content was observed in the plants grown in combined treatment of PGPR. In the experiment, the highest protein content was recorded in 75 DAS and it increased upto harvest stage. The shoot portion of crop contains higher protein content than the root. Significant increase was recorded in groundnut crop grown in Rhizobium + Pseudomonas + Bacillus treatment.
Growth promotion in Vigna radiata revealed significant increase in biochemical constituent parameters, viz., protein content, plant treated with Pseudomonas fluorescens, Rhizobium and phosphate solubilizing bacterial biofertilizers (Dhanya and Adeline, 2014). Alfalfa seeds were treated by PGPR combined with S. meliloti enhanced protein content of plants under field conditions (Sarhan and Shehata, 2014) . Coinoculation of PGPR was found much effective for protein contents of maize (Ullah et al., 2013) . Adesemoye and Kloepper (2009) 
Conclusion
In the present study, there are significant variations in studied parameters under PGPR treatments in groundnut. There was significant enhancement in pigment and protein contents. This can be further studied for using as a potential tool to increase the yield in this economically important crop in a sustainable way.
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